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ABSTRACT

An analysis of the West Hackberry interim withdrawal system has
been conducted to determine if the interim raw water system and the
ESR portion of the site were capable of meeting the 200 MBPD peak
and 125 MBPD sustained interim withdrawal criteria. The results
presented herein indicate that this withdrawal criteria can be met
subject to correction of some discrepancies in the valve schedule.
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.

AhAI.k’SIS C F  \iEE’I hACKEEI;FY IKTERIf4 kI?‘ECEAGVAI  SYS’IEE/;

I . General Gescr igtion

The orawdown plan [l] describes a system shown schematically in

Figtire  1 whereby a sustained withdrawal rate of 125,000 barrels

of oil Eer day can be achieved. The peak capacity of the system

is given as 200,000 El c.

Iraw sater will be withdrawn from the alkali ditch and pu.ml;ed t.0

the raw water holding pond(s). As detailed in the Cperating

Procedure [2], the control for this bill be manual. ElOb

quantity can be controlled by change in f+urnF  speed ana/or by

the addition or deletion of pump units.

E’rom the raw water holding pond(s), raw water is pumped into

the selected cavern displacing oil which is then E.urr.Eed cr

simF,ly routed to the Eunoco teroinels.

As detailed in the operating plans, when construction is ccmylete,

oil will be withdrawn from a single cavern, sequentially emptying

all caverns in the order l’.os. E, 11, 9, 7, and 60. 6. lhis

effectively Frevents commingling of oil types, but also maximizes

the flow rates from individual caverns.

!Ihe valve schedule listing kas reviewed in detail and several

discrepancies here noted. Cil cannot be pumped off the site
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kith the valve schedule of the Flan. I t  EJ?&eZKE that reversal

of valves 20F-4 and 20P~-2 in the I;lan would be rec,uirec. Ci l

from cavern 11 cannot i;e Lumped  cff the site biithout also

opening  valve 20E-2 and either 20f-1 or a contination of

other valvee, which are net included in the valve schedule.

Cther noted discrepancies in operating grccedure which riced

attention are:

1. halve 20F-5 shculd te l i s t e d  bith t h e  w a t e r  l i n e  instea.d cf

the brine manifold.

2. valve 520G should te labeled 52OL-1.

*
3. ‘Ihe reason for the var ions (four ) “Erine System” schedules

needs to  ize c lari f ied. These here uninterrretable as tc,

their  intent .

Some discrepancies ivere noted tetween the “design” [31 c;nC

“as b u i l t ”  [4] drawings. tine example is  the reversal  of

labe l ing  f o r  o i l  l ines  #lGCC-003GC and  #lOCC-0035C.

I I . AIXOCO Lock hak kater  FiFelines - Kydraulic Calculation- e----7

Lur ing inter im b;i thdrawal, raw hater will he kumped  from the

alkali ditch adjacent to the Amoco Locks to the Kest Eackberry

brine Fond through an existing 16” FiFeline constructed cerlier

f o r  i n t e r i m  o i l  f i l l . A raw hater intake structure and

interconnecting kipe are L;eing installed to complete  the
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withdrawal capability. A steady state analysis of the interim

raw water system was performed. The structure and &iFiny

design information was provided by Gacobs/C’Appolonia  tngineers

and the S&R Project Management  Gffice.

The total pressure oroF as computed For various flows are given

in Table 1. The nominal press ure head of the pumps being

installed at the Amoco Locks is 125 psi. As evident from the

Table, this should be sufficient to maintain flow rates us to

20G IGEL, the maximum required. The excess pressure will be

aissipated in the exhaust into the holding pond.

TAELE 1

T;E.ST tACkSERFY IKTERII;,  RAGi kA’ILR  SURELY LIfiE

(AMGCO COCK - F.PE kA?EK rcr.c)

Flop, hate
(P:EFCL-

7t”

tressure Loss
(ISSI)----~--_-

16.57

lG0 29.0

125 41.7

150 6U.7

175 El.6

200 104.4

Ccntrol of  the pipel ine is maintained by cne yate valve in each

line near the intake, and the pump units. The gate valves on
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tne individual lines (three pump 1 ines) will necessarily need

to be o&erated FroFerly as a part of the purrs: operations. These

valves are not sientioned in the drawdown  plans but o&eration

would be assumed as Fart of the >ump operations.

I I I .Inter is: V.ithdrab,al-Qdraulic Analysis- - - -  -.-

I?s &rev iously stated, when constructi,on  is  ccm&leted  the interim

withdrawal will be sequential starting hith cavern E, then 11,

0 5;*, cno 6 . Since each cavern bill be Operated  separately

and indeFendentl.y cf all others tt!e hydraulic analysis presented

trlow is valid only on a cavern basis. The pige length and

sizes kere obtained from the “As I‘uilt” [4] drawings, and the

Eercent flow from each well within a cavern has obtained ty

using the i,rocer!ure d e t a i l e d  i n  Appendix K o f  beference  [5],

and is disFlal.ed in Table 2.

?AELE  2

CA\iLE\h!  ISELL FLCW

Well- -

6 ( s l i c k )

0I\.*

6F

i;c

7, E, S, 13 ( s l i c k )

711, 8A, SA, 11A

7L, EE, 9E, 11E

Fercent  sf ‘ictal Cavern Plow---__-_.--- - - - -

52.6

15.t

15.e

15.f

GE.6

18.7

16.7

- - - -  .-_- --__A__

*'ihls well not y e t  coq,lete



Ike rak hater b o o s t e r  pun.ps kere asamed  t o  brotiuce  G Differential

h e a d  o f  250 psi f o r  a11 floks, a n d  t h e  mterir)g  s t a t i o n  ~43s

asswed t o  h a v e  a  20 p s i  Grop. In  addi t ion ,  i t  was  assumed

t h a t  t h e  “;exo~,a helivery Lressure was  50 psiy a t  a l l  f l o w  r a t e s

a n d  that t h e  Lest t.ackberry  g a u g e  ot t h e  42 i n c h  offsite  FiFeline

was 11:s inta ined a t  5C, p,sig i n  accordance bith I?ef [2].lt!e r e s u l t s

o f  the a n a l y s i s hKe containeti  i n  k igures 2 - t  for each c;veKr;.

Lath tigure Contains  a  curve showing t h e  &ressure  6KOp BCKOSE  ti>e

Cavcin  o i l  flak. ccntrol v a l v e  along hith a  CI;KV~  for pressure

drop ccKKesGonding  t h e  v a l v e  csvitztion. ‘Ihe [<KCSSUKe  tiKOE

c u r v e  ior c a v i t a t i o n  corresponds  t o  0 . 7 5  time t h e  vt;lve  i n l e t

Lresscre. This EKessure tirop c r i t e r i a  f o r  c a v i t a t i o n  G r a s  a

value soggeoted f o r  e x p e c t e d  o p e r a t i n g  p r e s s u r e s  .Ly the v a l v e

ITiZnLfiiCtUKeK. I t  i s n o t e d  t h a t  Fressure uroy,s g r e a t e r  than

t h e  Looster  &urn& d i s c h a r g e  F:rescuKes hre g:ossible  b e c a u s e  o f

the hatet-brine  a n d  o i l  heaZ differentials  ir. t h e  cs.veKns.

i,.on-cavitation  Operation  o c c u r s  r,henever  t h e  cevitation  1  ine

i s  a b o v e  t h e  c o n t r o l  valve FressuKe &Kc;:, O K  Et&ted ar.ctl!eK

w a y  whenever  t h e  p r e s s u r e  cKo$ acKoss  t h e  v a l v e s  i s  l e s s  t h a n

7 5  gtrcent o f  t h e  v a l v e  i n l e t  l;ressure. Table  3 sumarizes

t h e  0Ferating r a n g e s f o r  t h e  v a r  iocs ci-Verne. lhe m in inup

f l o w  rates**  a r e  r a t e s  b e l o w  which t h e  c&veKn o i l  valves k i l l

b e  i n  the c a v i t a t i o n  r e g i o n  a n d  t h e  floti linitatiocs colur:ir.

l i s t s  Jnaximum  f l o w s  t h a t  c&n b e  obtair,ed.

L- - - - - - - - -
**lhese Kesults BEsurne 2.11 kellc c f  T a b l e  2  w i t h i n  each c a v e r n
i r e  operating.
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‘iAELf  3

CAVERN CEEF.ATIKG hAtiCES FCR IhTEhI#  W:ITBLFFCZAL

Cavern- - Kin Flow For &on-Cavitation (WE)- - Flov Limitations (EEL)-----__

6 190,OOC ~200,000

7 lOG, 600 135,000

& 110,OOG ~2CO,CW

9 130,000 >2GO,  COO

11 75, OGG 145,uc!o

‘lhe ccnclusion of the hydraulic analysis is tha.t an average

sustained flow of 125,000 EEC is well within the capabilities

of the interim withdrawal system.

IV. l?ulr~s for Kest Backberry Interim lnithdrawal  System- - - -

At the Amoco dock, the pumping station includes three diesel

driven purqs, each of which is rated for a flow of 3000 gpm

(103,000 LPC) at  a  Fressure of  125 psi .  These pumps were

installed and given an operating check in P:ay . They are

adequate to support the emergency 200,000 EFL; withdrawal rate

[ 11 with one spare pump.

Raw water from the South Brine pond kill ke picked up by the

brine/raw vater booster curng station for  inject ion into  the

caverns. ‘Ihis booster &umf station includes four pumps each

o f  which i s  ra ted  f o r  E9,OGO E&C, and two pumps each of which

is rated for 172,000 EI;C. Lischarye E;ressure for  all Fumps

at  rated f low is  25C Gsi. T;vo or three of the booster pumi;s

1 0



will provide  the required flow for withdrawal of 2Ci0,tiOO BfL.

The 250 Fsi discharge Fressure may be adeguate for withdrawal

at a rate of 200,000 GPD. however, if not, the three water

injection pumps (24, 25, and 26) each have a flow capacity of

140,000 EED at a discharge pressure of 520 psi.

b. “Fault Analysis” of Interim hithdrawal

As part of the evaluation of the Interim kithdrawal System,

several events were identified which could create serious

d i f f i c u l t i e s . ‘These events would occur usually only as a

human control failure or as a system component failure. Th.e

usefulness in identifying such events lies in the increased

vigilance which could be implemented to prevent them.

The events are detailed below:

1. The raw water and oil can be mixed if valve 201-2 is opened.

‘Ihis can, at the worst, send oil to the brine wells.

2. Lue to the discrepancies in drawings, it is plausible that

the simultaneous raw water injection and oil withdrawal will

be attempted on separate caverns, at least momentarily. Ylhe

pressures are such that no damage should result to caverns,

or pipe1 ines. If allowed to Gersist,  pump units could be

damaged.

3. Control valves are used for dropping considerable pressures

during any low flow rate periods. Prolonged operation in

such a mode kould be detrimental to the valves.
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